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COMPLETE SPECIFICATION 
Shaped Bodies Made of Sintered Hard Metal 



We, Skoda Works, National 
CoRPOR-vTiON, of Plzea, Czeclioalovakia, a 
Czechoslovak Natioual Corporation, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to be particularly described 
and ascertained in and by the following 
statement : — 

Sintered hard metals usually have a 
very high degree of hardness, approach- 
ing almost that of the diamond, but they 
have at the same time a low strength and 
toughness compared with both high-speed 
tool steels and cast tungsten-cobalt- 
chromium alloys. It is obvious that for 
the maintenance of a stable cutting edge 
on tools or for ensuring an adequate life 
of the working implement, it suffices to 
impart the required high hardness only to 
the edge or border portion which is sub- 
jected to wear and tear. Unlike the 
border portions, it is desirable that the 
core of the tool should be as tough as 
possible, which would also favourably 
influence the working characteristics of 
the hard metal alloy at the tool edge. 

With tool steels such characteristics, 
i.e. a hard outer surface and a tough core, 
have been obtained for instance by hard 
chroming. cementing, nitriding or 
patenting. However, the so obtained 
hard layer is rather thin and, if the tools 
are auibjected to heavy wear, the harden- 
ing treatment has to be repeated 
35 frequently. A satisfactory utilisation of 
a tool enabling the highest rate of 
material removal is only possible with 
hard layers reaching to a considerahle 
depth. 

It has also been suggested to provide a 
base of a tough metal with a hard 
surface layer consisting of a sintered hard 
metal. Thus e.g. a sintered hard metal 
plate may be welded to n basic steel body, 
or a tungsten or tungsten-cobalt alloy 
may be applied to a steel base and there- 
npon be ronverted by carburiz.ntinn into 
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an alloy of the hard metal type, or it is 
also possible to connect the hard metal 
and the core or base by pressing. Many 60 
similar possibilities of applying a hard 
surface to a tough core present them- 
selves which, however, have in conamon 
the drawback that tlie hard metal layer 
tends to detach itself from^ the base. bb 

In order to obtain sintered shaped 
bodies which are very har d at the surfac e 
and have a hard 'anSTttRi^U^ core or jjase, 
according to the invention" such bodies 
consist of one or more carbides of the 60 
hard metals included in the 4th, 5th or 
6th Group of the Periodic System and of 
an auxiliary binding metal of the iron 
Group, and the ou ter zones of the said 
bodies cont.ain a lawyer .;proportiQn__o^ 65 
bi ndijiff,ta.e.t al . whilst the i_nner zon es con - 
taiu a hi gher jrp portion of the same 
hinding.jn££al. The'metals included in 
the 4th, 5th and 6th Group of the 
Periodic System, which render, the so- 70 
called hard metal carbides, are: 
titanium, zirconium, hafnium, vanadium, 
niobium, tantalum. t\mgst-en and 
molybdenum. 

Thus, for example, if cobalt is used as 75 
a binding metal for a WC alloy, the core 
contains 11 to 13%. cobalt, the surface 
zone only 0%'. By a gradual or stepwise 
increase* of the cobalt content from the 
surface inwards a number of inter- 80 
mediate zones may be formed, whereby 
the quality of the sintered body is further 
improved. 

In this way a strength and toughness 
can be imparted which may be even 85 
double that of the outer portion. Thus . 
e.g. the core can have a tensile streng-tb- - 
of' 220 kg/mm' against the 120 tfr/mm= 
of the outer portion. 

The manufacture of plates or other 90 
moulded bodies consisting of hard metals 
according to the present invention can be 
carried out in various ways. Thus e.g. a 
jumiber of layers of bard metal powders 
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with different cobalt contents can be filled 
into a mould and then subjected to press- 
ing and sintering operations in the usual 
manner. The finished body then consists 
fj o£ zones with var53£_^>.lt conteut 
TJ^inSgT^^S^^g process the zones pt 
diSerent cobalt content may diftuse to 
some extent into each other which . 
advantageous for the properties of the 
10 finished article. r j .u, tn 

The invention may be applied also to 
the manufacture of sintered t^'^.'^^^*^ 
bodies of large size which are buiU up oE 
individual smaller members. io tais 
15 purpose between the individua moulded 
^,arfs to be poined together ^^^termed^ate 
layers of hard metal powder baMUg a 
higher binding metal proportion are 
disVed. Such intermediate layers mai 
20 contain e.g. 13% Co, whilst the part, o 
be connected together contain onlj -l.to 
5% The individual parts together 
the" intermediate layers are then sub- 
jected to a pressing operation at a higii 
temperature in a reducing ^^tmosphere^ 
The tensile strength and the touglme.s of 
.uch bodies is much higher than m the 
case where such tough intennediate 
lavers rich in cobalt have not been used^ 
The invention can be applied with 
particular advantage to cutting tools. 
Those portions of the tool, which are sub- 
jected ^to a considerable ^^■^J'J})?^^^^: 
constituted of a sintered hard 
containing only a smal propo t on o 
cobalt whilst those portions requiring . 
hi-h tensile strength may be made of a 
foS-h sintered WC alloy rich m cobalt. 
Th^ e o- for the manufacture of a tool a 
40 siSe hard metal plate may be used 
having layers of v.ryiug co.itent of 

auxiliary metal. . ;ii„-trii-P 

The accompanying drawings ^ll^-t^l^ 
luerelv bv wav of.esample. some embodi- 
46 meats of standardised . , J'"*!^^; 

Manufactured in "'"^.o^dance wUh th 

present invention. Fig- j .,f "^.^°'o 
moulded body for a twist drill. Fig- - ^ 
tip for a cutting tool. , , 

Referrin- now to Tig- l- ■ j i 

width P of^.he twist drill is subdivided 
Tnto difierent zones, and the outer zone^ 
A consist of n hard alloy with a low 
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a similar way the tool bit shown in 
Fi'T 2 has its outer portion A made of 
, u (>_TiC— Co alloy with a small pro- 
toi io^of c^alt. whilst the core portion 60 
R consists of a W C-Co alloy with a high 

-Sili^rn- particularly described and 
ascertained the nature of „, ' 

invention and in what manner the sarne (35 
is to be performed, we declare that wUat 
we claim is: — . , 

i A shaped body of sintered har metal 
ulloy consisting of one or carbides of the 
hard metals included in the 4th, oth or 70 
6th Group of the Periodic System and of 
an auSuary binding metal of the iron 
Group, wherein the outer zones of he 
shaped body contain a lower proportion 
'rfhe binding metal whilst the inner 7 o 
;;nes contain'a higher proportion 01 the 
same binding metal. • . v^^a 

■Z. A shaped body o^, ^^^^f '\ ^^^^J 
metal alloy according to claim 1, ^^^^^^^^ 
Z hard metal dloy at the ou er zone^ 80 
SkTns 4 to 5% .binding meUl -bakt 
m the inner zones the pr^PO'^^^^'^- .'^^ 
Sme binding metal is between 11 and 

^■^?-A shaped body ot sintered hard 85 
xnetal alloy according to.c aim 2. where m 
the outer zones consist of 
carbide titanium carbide and 4 to o ^ . 
"baU. 'and wherein the zones are 

composed of tungsten carbide and 11 to 90 

'^'f ripped body of a sintered hrxd 
metal alloy according to any of the pie- 
Teiin<r claims, which is composed of 
feual parts of sintered hard me a 95 
which are bonded together bj inter 
Mediate layers consisting of a h^rd meta 
alloy containing a higher P^°P°^*£^^' 
binding metal thnn the parts to be bondert 
together. 
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Dated the iTth day of December. 1948. 
For the Applicants : 
S E. MATTHE-VVS, 
Chartered Patent Agen^ 
It 18 Holborn. London, Ji.<.^.i- 
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Pu.UshM at ^^^:^^J^i'^'J;;X ia. n.. .e obtained. 



BEST AVAILABLE COPY 



70 



iner 
It is 55 

n ia 
e of 
pro- 
rtion 60 
high 

. and 
said 

same 55 
what 

netal 
)f the 
th or 
nd of 
: iron 
i the 
Drtion 
inner 75 
A the 

hard 
aerein 

zones aO 
whilst 
of the 
L and 

hard 35 
•herein 
ngsten 
to 5% 
les are 
L 11 to 



90 



d hrrd 
he pre- 
5ed of 
metal 
inter- 
d metal 
tion of 
bonded 



1P48. 



-1951. 
which 



95 



659,765 COMPLETE SPECIFICATION 



F/G. 1. 





BEST AVAILABLE COPY 



I SHBET 



1020- M.M.P.L^°-I95I 



